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Abstract:

Background: Method of identifying human leukocyte antigen (HLA) alleles has some evolved from serologically
based methods to recently DNA-based methods. However, HLA typing has some limitations to discriminate
alleles at a high-resolution level. Recent advances in next-generation sequencing (NGS) technologies have enabled
NGS as a proven alternative technique for sequence-based typing for characterization of the HLA alleles. Objective:

To evaluate NGS of Roche Junior system (Roche Diagnostics, Indianapolis IN, USA) by comparing the results
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with data obtained from proficiency testing. Materials and Methods: HLA genotyping was performed using
NGS on 10 proficiency samples that had previously been HLA typed by SBT and/or PCR-SSP techniques. The
GS Junior Sequencer (Roche Diagnostics, Indianapolis IN, USA) with Conexio Genomics ASSIGN ATF 454 HLA
genotyping software analysis was used to analyze sequence variations at eight HLA loci (HLA-A, -B, -C, -DRBI,
-DRB3/4/5 and -DQB1). Results: The comparison of HLA typing results showed 98.33% concordance between
NGS versus PCR-SSP and SBT methods. Moreover, the data obtained by NGS could provide 4-6 digits of HLA
alleles. The genotyping ambiguities could still occur in some HLA Ioci because the primer sets of this system

could not amplify in some exons. Conclusion: NGS could reduce the genotyping ambiguities of some HLA loci

and cost effective for HLA typing, especially in simultaneous testing of ten samples in a single run.
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Table 1 HLA class I genotyping results for samples 1 to 10 by PCR-SSP and SBT and NGS techniques

PCR-SSP and SBT NGS

Sample HLA-A* HLA-A*
1 03:01 26:01 03:01 26:01
2 11:02 69:01 11:02 69:01
3 01:03 02:01 01:03 02:01
4 01:01 32:01 01:01 32:01
5 02:01 24:02/07 02:01 24:07
6 26:01 30:01 26:01 30:01
7 02:01 69:01 02:01:01 02:01:01
8 24:02 29:01 24:02 29:01
9 29:.01 66:01 29:.01 66:01
10 24:02 26:01 24:02 26:01

Sample HLA-B* HLA-B*
1 46:01 47:01 46:01:01 47:01
2 27:04 27:05 27:04:01 27:05
3 08:01 46:01 08:01/18/39 46:01:01
4 36:01 57:01 35:01 57:01
5 15:17 52:01 15:17:01 52:01:01
6 08:01 42:02 42:02 42:02
7 40:01 52:01 40:01 52:01
8 07:05/06 27:06 07:05/06 27:06
9 07:05/06 50:01 07:05/06 50:01
10 27:06 40:01 27:06 40:01

Sample HLA-C* HLA-C*
1 01:02 06:02 01:02:01 06:02:01
2 02:02 12:02 02:02:02 12:02:02
3 03:03 07:02 03:03:01 07:02:01
4 04:01 06:02 04:01:01 06:02:01
5 04:01 07:01 04:01:01 07:01:01
6 07:02 17:01 07:02:01 17:01:01
7 12:02 15:02 12:02:02 15:02:01
8 03:04 15:05 03:04:01 15:05
9 06:02 15:05 06:02:01 15:05
10 03:04 15:02 03:04:01 15:02:01

NGS = next-generation sequencing; PCR-SSP = polymerase chain reaction-sequence specific primer; SBT = sequence-

based typing
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Table 2 HLA Class II genotyping results for samples 1 to 10 by PCR-SSP and NGS techniques

PCR-SSP NGS

Sample HLA-DRB1* HLA-DRB1*

1 13:01 14:01/54 13:01 14:01/54

2 07:01 12:02 07:01:01 12:02:01

3 09:01 13:02 09:01:02 13:02:01

4 10:01 11:01 10:01:01 11:01

5 13:02 14:04 13:02:01 14:04

6 03:01 12:02 03:01 12:02:01

7 08:03 11:01 08:03:02 11:01

8 10:01 15:02 10:01:01 15:02:01

9 07:01 12:02 07:01:01 12:02:01

10 09:01 11:01 09:01:02 11:01
Sample HLA-DRB3/4/5* HLA-DRB3/4/5*

1 3*01:01 3*02:02 3*01:01:02 3%02:02:01

2 3*02:02 4*01:03 3%02:02:01 4*01:01/03/06/08

3 3*03:01 4*01:03 3*03:01 4*01:01/03/06/08

4 3%02:02 3*02:02:01

5 3%02:02 3*03:01 3*02:02:01 3*03:01

6 3%02:02 3*03:01 3*02:02:01 3*03:01

7 3*02:02 3*02:02:01

8 5*01:08N 5*01:02/08N

9 3*03:01 4*01:03 3*03:01 4*01:01/03/06/08

10 3*02:02 4*01:03 3%02:02:01 4*01:01/03/06/08
Sample HLA-DQB1* HLA-DQB1*

1 06:03 05:02 06:03:01 05:02:02

2 02:02 03:01 02:02:01 03:01:01

3 03:03 06:04 03:03:02 06:04:01

4 03:01 05:01 03:01:01 05:01:01

5 05:03 06:04 05:03:01 06:04:01

6 02:01 03:01 02:01:01 03:01:01

7 03:01 06:01 03:01:01 06:01

8 05:01 05:01 05:01:01 05:01:01

9 02:02 03:01 02:02 03:01:01

10 03:01 03:03 03:01:01 03:03:02

NGS = next-generation sequencing; PCR-SSP = polymerase chain reaction-sequence specific primer

nostics, Indianapolis IN, USA) I@mj@ primers VL(gfl,l,ﬁ' GS  Table 3 The GS GType HLA primer sets were used to
GType HLA medium resolution (MR) k¢ GS GType sequence exons of HLA

HLA high resolution (HR) NuaudauEadls Table 3 GS Gtype MR Primer Set  GS Gtype HR Primer Set

1o a‘ﬁlsgm primers 984 GS GType MR Bl HLA Exon HLA Exon
U299 exons 2 LAY 3 2989 HLA-A, -B gy -C Lavdi A 2,3 A 4
989 exon 2 989 HLA-DOB1 W&y HLA-DRB1, -DRB3/4/5 B 2,3 B 4
duge primers GS GType HLA HR B oididue c 2,3 c 4
liud91u209 exon 4 989 HLA-A, B, C UWa¥ exon 3 204 DQB1 2 DQB1 3
HLA-DOB1 finsidessensuduinesetufimesassy  DRBL 34,5 2 DPB1 2
DQA1 2

6
Aidwia lusgnhemavh PCR wdnhsnvhlsisglowld g0
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